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ABSTRACT   
Biological wastewater system is an integral part of wastewater treatment with measure role of 
beneficial microorganism. Rotary Drum Reactor (RDR) is a technique of using attached and 
suspended growth system by effectively using the advantages of both systems. The experimental 
model was developed representing the combined growth system. Outer unit represents 
suspended growth system and inner unit represents attach growth system. It was operated at 
different rotating speed to optimize the performance. Optimum performance showed efficiency 
of wastewater to be 75% of COD, 85% of BOD and 80% to 85% of TS. 
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INTRODUCTION 
Biological processes for wastewater treatment 
such as trickling filters and activated sludge 
plants have been used since the late 19th and 
early 20th centuries and are well stablished.1-4 
The objective was to coagulate and to remove 
the non settle able colloidal solids and to 
stabilize the organic matter. Recently the 
combination of the two types of growth in one 
system has been found to be advantageous for 
improvement of the efficiency and capacity of 
existing treatment plants. The RDR for 
wastewater treatment has been currently one of 
the new technologies for both municipal and 
industrial wastewater treatments, especially 
when the effluent is intended for water reuse. 
Biological or biochemical biodegradation may 
be a practical detoxification method for some 
hazardous organic wastes.5-9 It is the 
degradation of organic wastes by the action of 
microorganisms. If biological treatment of a 
waste is contemplated care is required to 
ensure that the other components in the waste 
neither poison the organisms nor render the 
residue unfit for decomposition.10-13 
To study the performance of the reactor a 
model was fabricated with the GI sheet.       

The   model   was   provided   with appropriate  
arrangement of inlet, outlet. The model was 
operated for different operating conditions and 
at different detention time.14-16 Extensive study 
was carried out to study the performance of 
reactor for various parameters such as BOD, 
COD, pH, TS etc. 

AIMS AND OBJECTIVES 
To know the feasibility of model use media to 
know the performance of attached growth 
system through RDR to vary detention time 
and rotational speed to see the increase in 
efficiency of model. 

MATERIAL AND METHODS 
Material used in the exercise was plastic 
scrubber, aeroconestone and scotch brite. Plastic 
scrubber media was fully packed with inner 
rotary drum which works as attached growth 
system. Plastic scrubber was a porous material. 
The wastewater distributed evenly over the 
media so that it can flow in a thin film down 
through the media. It had a large surface area 
with large openings to allow the biological 
material to have good aeration. The large 
openings also enable the biological material to 
flow to the bottom of the filter after it falls off the 
media so that it can exit into the outer tank. The 
drum was a rotary as well as it has perforation *Author for correspondence 
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provides a good aeration to the microbial 
activity. Aerocone     stones     media   was   fully  
packed with inner rotary drum which works as 
attached growth system. Aerocone stones were 
porous material. The wastewater distributed 
evenly over the media so that it could flow in a 
thin film down through the media. It had a large 
surface area with large openings to allow the 
biological material to have good aeration. The 
large openings also enabled the biological 
material to flow to the bottom of the filter after it 
falls off the media so that it could exit into the 
outer tank. The drum was a rotary as well as it 
has perforations, provides a good aeration to the 
microbial activity. Size of stone was 60-45mm 
Scotch brite media was fully packed with inner 
rotary drum which works as attached growth 
system. Scotch brites were porous material. The 
wastewater distributed evenly over the media so 
that it could flow in a thin film down through the 
media. It had a large surface area with large 
openings to allow the biological material to have 
good aeration. The large openings also enabled 
the biological material to flow to the bottom of 
the filter after it falls off the media so that it 
could exit into the outer tank. The drum was a 
rotary as well as it has perforations provides a 
good aeration to the microbial activity. Scotch 
brite of size 15cm x 7cm. 
 

Experimental setup 
The laboratory scale RDR model was 
developed on the principle of combine growth 
system. Attached growth technologies work on 
the principle that organic matter is removed 
from wastewater by microorganisms attached 
on some inert media. These microorganisms 
are primarily aerobic meaning they must have 
oxygen to live. The reactor consisted of 60 
liters of volume. Its GI sheet material of 20 
gauge factor. The model was coaxially fitted at 
bottom of outer drum. Inner drum worked on 
the principal of attached growth system. It is 
provided with perforation to increase micro-
organisms growth. Outer drum worked on the 
principle of suspended growth. Inner drum was 
filled with media to judge the performance of 
RDR in terms of BOD and COD. The inlet is 
provided from top. Outlet arrangement was 
provided at invert height from bottom. 
Arrangement was provided in   such manner 
that rotating drum remains immersed. The 
shaft and inner drum was rotated with the help 
of machine. Machine was                      
provided with provision of belt and pulley. 
(Fig. 1). 
 

 

 

 

 

 

Fig. 1 : The procedure of treatment 

Two machines were provided one was lower 
power machine for lower rpm. Other was 
higher power machine for higher rpm. Lower 
rpm machine reduces the rpm of higher 
machine. This led to inner drum to rotate at 
lowest speed of 4rpm to 8rpm. The machines 
were mounted at the bottom. Which is fitted a 
side of model with belt and pulley to regulate 
the speed. The wastewater was provided to 
reactor through inlet fed tank of 60 liters of 
volume. The reactor  was operated as continuo 
-us reactor with varying detention time varying 
 rotational speed and change in operating 
conditions. To judge the efficiency of RDR the 

same unit was fed with domestic wastewater. 
To judge the performance of reactor for change 
in detention time and rotational speed various 
trials were examined. 
After start-up the long term stable performance 
 of the RDR was observed for 120 days. 
Various operating conditions and parameters 
like TS, BOD and COD were analyzed. To 
optimize the detention time the model was 
operated at 18 hours, 21 hours and 24 hours for 
rotational speed of 4rpm, 6rpm and 8rpm. 
Rotational speed of rotating drum reactor was 
altered to observe the variations in effluent 
quality with respect to rotational speeds. 
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Detention time was varied so as to find out the 
optimum time for the best working of RDR 
reactor. Effluent parameters were analyzed at 
two points viz. At the inlet and just after outlet 
and comparisons for BOD, COD and TS 
removal were done. 

RESULTS AND DISCUSSION 
The combined attached and suspended growth 
system is better option for wastewater treatment. 
Hence the study was undertaken to analyze the 
overall performance of CSAG under various 
speed variations. Different media was also taken 
for different result. After several weeks of 

operation series of tests to analyze the para  -
meters  such  as  BOD, COD, TS under various  
operating conditions  like  change  in  
rotational  speed  of RDR and detention time 
results were tabulated in order to compare the 
results and find out the best operating 
condition of the reactor. Table 1 to Table 3 
gives the results of BOD, COD and TS which 
is maximum i.e. 84%, 75%, 84% at 4rpm 
rotational speed at 24 hours detention time. It 
was minimum i.e. 60%, 74%, 70% at 8rpm at 
18 hours and 6rpm rotational speed gave 
optimal result. At 27 there was only 2% 
increase in results. 

Table 1 : Performance of the model for BOD at 24 hours detention time 

S/N 
Raw sewage Treated sewage Percent removal 

4  rpm 6  rpm 8  rpm 4 rpm 6  rpm 8 rpm 4  rpm 6 rpm 8  rpm 
1 174 188 188 32 41 52 81.61 78.19 72.34 
2 207 192 204 39 49 62 81.16 74.48 69.61 
3 193 205 195 31 41 49 83.94 80 74.87 
4 213 232 177 41 56 52 80.75 75.86 70.62 
5 245 214 210 47 50 60 80.82 76.64 71.43 

Table 2 : Performance of the model for COD at 24 hours detention time 

S/N 
Raw sewage Treated sewage Percent removal 

4  rpm 6  rpm 8  rpm 4  rpm 6  rpm 8  rpm 4  rpm 6  rpm 8  rpm 
1 350 375 365 95 110 134 72.86 70.67 63.29 
2 400 362 370 112 120 144 72 66.85 61.08 
3 395 378 362 99 115 143 74.94 69.58 60.49 
4 385 380 375 100 125 132 74.03 67.10 64.8 
5 370 400 378 98 120 140 73.51 70 62.96 

Table 3 : Performance of the model for TS at 24 hours detention time 

S/N 
Raw Sewage Treated sewage Percent removal 

4 rpm 6 rpm 8  rpm 4  rpm 6 rpm 8  rpm 4  rpm 6 rpm 8  rpm 
1 256 365 377 40 70 95 84.38 80.82 74.80 
2 347 385 319 75 80 83 78.39 79.22 73.98 
3 465 269 365 73 62 89 84.3 76.95 75.61 
4 377 400 385 60 75 89 84.09 81.25 76.88 
5 319 377 269 52 80 62 83.69 78.77 76.95 

CONCLUSION 
Increasing of packing ratio cannot only 
increase attached biomass ratio but also 
capacity of total biomass.  So  attached  growth  

process has more possibility for capacity of 
biomass than suspended growth process. But  
loss  of membrane permeability proceeded 
more  rapidly  with the attached growth system 
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than with the suspended one. Hence, RDR show 
improvement when inner drum is provided with 
perforation. It was noted that with the increase in 
detention period of the treatment there was 
remarkable increase in removal efficiency. The 
study claims that the modifications suggested in 
the model prove to be economical and efficient. 
This system can be used for wastewater 
treatment of industrial waste, domestic waste, 
agricultural waste and dairy waste. 
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